INTRODUCTION
In Western Europe, the rail freight industry has been liberalized during recent years. The number of actors multiplies, the network connections of railroad and intermodal logistics companies grow and new actors enter the market. Rail freight was mainly being liberalized under impulse of the European Commission by the directive 91/440. This directive called for separated accounting structures between the network provider and the operational activities.
The right to operate first international and afterwards national freight trains came later.
However, different market structures were implemented as national member states were responsible for the implementation of the new legal framework. As a result, some countries had anticipated the liberalization, others delayed as long as possible. The liberalization had a major impact on the former state-owned monopolistic rail companies (the incumbents) and logistics actors calling at them. New market possibilities arose, but more actors now need to collaborate. This paper explores new logistics concepts in Western Europe, involving rail transport, now being in the trial -or investigation phase. (Lewis et al., 2002; Maes et al., 2008) This paper will deal with the use of rail transport as part of the supply chain in an urban logistics context. The link will be made between two research subjects: the economic and ecologic viability of rail or intermodal transport, and the logistics capacity problems in an urban context, the latter of which is a growing research stream. A part of this paper will build on research conducted among others by Deketele et al (2008) .
First, a brief overview of the European railway market will be given. The difference between the European short-distance rail freight organization and American short-haul services will be described. Second, the concept of a new smart supply chain involving rail, developed by Deketele et al., will be given. The theory of the concept was put in to practice in Belgium by the Fast Moving Consumer Goods (FMCG) producer Procter and Gamble. This will be highlighted shortly. Afterwards, the concept of the modern supply chain involving rail will be compared to the actual supply chain of the French retail group Monoprix. The Monoprix supply chain will be discussed in the framework developed by Deketele et al. The actual French logistics bottlenecks, modal split, important legislation and outcomes will be treated.
Results of the Monoprix supply chain will be given. Finally, conclusions will be drawn. th WCTR, July 11-15, 2010 -Lisbon, Portugal 4 
The European context of rail transport
In the last thirty years, Europe's transport sector has experienced an important growth, but freight growth can principally be attributed to road and sea transport. Both modes displayed large increases of respectively 38% and 35% from 1995 The evolution in European rail transport has been varied, but can be marked with a constant decline in market share. Among the member states, different market situations are present.
Till the 90's, national markets, forming the European market, were dominated by state-owned monopolistic companies taking care of national rail transport as well as of infrastructure management. These companies were not working efficiently, hardly showed any market thinking and were regularly mis-influenced by political influences. As a result, debts grew enormously and as shown by figure 1, rail as a transport mode lost market share year after year. The total traffic of rail freight grew little. (European Communities, 2009) A reaction of the European commission followed, mainly inspired by the concerns regarding growing road congestion and increasing lack of sustainability of the general European transport sector. Looking at figure 1, market share of rail dropped to 10.7 percent (EU-25
performance by mode measured in tonne/km). Intermodal traffic accounts for 5 percent of all freight traffic carried by land modes (measured in tonne/km). Two-thirds of the traffic is international. The development of intermodal traffic is also a major European policy goal since a number of years. (Debrie and Gouvernal, 2006; European Communities, 2009) (Corthouts, 2007; Maes et al., 2008) The actors occupying key positions in rail freight movements are dispersed. In less than 20 years' time, the total sector organization changed. The first level now is the rail track provider. In each national member state, the track provider is a separated company. The degree of separation differs. The second level comprises the railway companies providing traction. However, as indicated above, the principle criterion is the provision of traction. In 2009 large state-owned companies still dominate the market. Some private companies increased their market share rapidly. The third level, according to Debrie and Gouvernal (2006) , are the intermodal transport operators. It brings together many different types of actors. Many have the status of forwarding agents. These buy traction services from the railway companies (Debrie and Gouvernal, 2006) . To start up a new service, several parties need to work together closely.
In order to improve their financial performance, most European incumbents have been undergoing major reorganizations over the past 20 years. Often reorganizations bring reductions or disappearance of railway services. At the same time society is largely looking at railway transport as a solution for increasing fossil fuel consumption and climate change. (Dablanc, 2009a) Dablanc (2009b) highlights these contradictory influences concerning regional and short-7 distance rail freight links. One the one hand, this segment of the market is under pressure due to the relatively high costs and low margins. In contrast, these links are seen, certainly by local governments, as a necessary solution to shift freight traffic to rail. Dablanc (2009a) made a comparison between the European, US and Canadian meaning of shortlines.
Shortlines in a North-American context are, according to the US surface transport board, seen as Class III railway companies, with operating revenue of less than $28 million USD, operating independently providing freight traffic to a major railway company (Class 1). In a European context, shortlines are mostly new private railway companies competing with the incumbents on specific, high-margin parts of the market. No integration at all is made. Only the German incumbent DB Schenker, with a long history of regional rail operators, has a dozen of local companies providing traffic to the major carrier. Posner (2009) The key idea in the Deketele et al. (2008) paper is bundling of transport flows via a hub-andspoke network. Bundling flows delivers economies of scale by using low-cost transhipment points. Therefore, the nodes between modes, the smart logistics hubs, are obliged to operate cost-efficiently and -effective. These smart logistic hubs can be similar to the concept of newgeneration (NG) terminals described in Kreuzberger (1999) . Kreuzberger, performing research in the field of smart logistics rail networks looked at complex bundling concepts.
The main reason to be competitive is to have qualitative terminals. Performance requirements are fulfilled when working with new-generation terminals. These are intelligent, compact and create synergetic operations for transhipment, storage and internal transport.
As such cost-to-quality ratios go up. Similarities can be seen between the smart logistics hubs and new-generation terminals. The nodes in Deketele et al. (2008) can be seen as a smaller version of/or part of new-generation terminals. Both are cost efficient en fast. (Kreuzberger, 1999; Deketele et al., 2008; Trip and Bontekoning, 2002) 
A new smart supply chain concept involving rail, as used by Procter and Gamble
As a result of this first study, the concept in figure 3 is nowadays used in Belgium by the FMCG company Procter and Gamble (P&G). The supply chain involving rail is as in figure 3 .
P&G ships batteries, chips and washing products, produced in Mechelen (Belgium) by train to the UK. This way, 5,000 truckloads a year are kept from the roads and CO2 emissions are 
A new smart supply chain concept involving rail, as used by Monoprix
Starting from the smart logistics hub-and-spoke concept by Deketele et al (2008) , the concept is broadened. The possibilities to integrate rail transport in the modern supply chain are described. Specifically, urban transport is looked at.
The use of rail transport on a relatively short distance is possible, as stated by P&G. This paper analyzes the possibility to expand the concept elaborated above. Monoprix, an innovative French retail group owning 300 shops with an annual turnover of 3,575 million EUR in 2007, uses since December 2007 rail freight in an urban distribution context. An innovative concept, almost never seen before in a European context, is used. Therefore, the research for this paper was based on the Monoprix case. Specifically, Monoprix ships by rail to a downtown logistics centre over a very short distance (30 km). Hence, road congestion is now hardly influencing the supply chain, in contrast to the former supply chain organization. The concept is proved to be efficient and also flexible. In summertime for example, demand for non-alcoholic beverages can explode. In that case, the rail link is used to the maximum and three or even four delivery rounds can be done by the delivery trucks. (Samson, 2009) A deeper look at the Paris city center logistics problems is necessary. According to a study by Cuenca (2008) , a total of 32 million tonnes of freight is transported in the Paris inner city region (Paris intra-muros). Trucks are dominant with 28.5 million tonnes. 2.5 million tonnes are transported by barge. The rest, only 1 million tonnes (less than 4%) is transported by rail.
History of the concept
The freight vehicles in Paris intra-muros represent only between 9 and 15% of the total traffic. In contrast, the occupation or road-lane capacity is accounted for 25% of freight and double parking problems create bottlenecks on the road network. As a result, the number of accidents involving a freight vehicle increased by 25%, and even by 50% for heavy freight traffic. City logistics in France accounts for 40% of the total French greenhouse gas emissions from transport operations. A last negative influence of the increasing freight traffic is an increase in noise emissions. As people living in the city centre are also (potential) customers for retailers, this issue gets increasing attention. (Cuenca, 2008; Peignard, 2007a) City logistics is a case of conflicts of interests. Inhabitants have other needs than commuters and inner-city located companies or offices. Inhabitants are on one moment willing to buy commodities but tend to forget when standing in a traffic jam that shops need to be supplied in order to make that possible. The inner city supply chain influences 5 different variables. Paris climate plan also wants to limit greenhouse gas emissions in the Paris region with 25%
by 2020. The region Île-de-France, compromising Paris and having more than 11 million inhabitants, supports these strategies. (Monoprix, 2004) The French railway market These are charged between 13h00 and 18h30. The train leaves every weekday at 20h00;
and arrives one hour later at the city-located warehouse (Bercy). The transhipment is made to gas-powered trucks. The day after, the trucks deliver 90 Paris located shops in minimum two rounds. A minority is supplied in the weekend. As the volume is not big enough, this is still done by truck. From a company point of view, positive implications can be recognized. In the past, when the supply chain was mainly focused on road transport, congestion had a major impact on scheduling truck rides. Time was lost, efficiency went down, costs rose. This concept, now in use for 30% of Monoprix Paris supply chain, has positive impacts on this issue. In contrast to SNCF Fret's reputation, in almost two years time, no train was delayed. Even in periods of rail strikes, the daily train left on time. This can be almost totally being attributed to SNCF's operational organization. SNCF's subsidiary VFLI is responsible for the Monoprix train. VFLI, a 100% subsidiary of SNCF works by different private sector contracts. This resulted in a more flexible, customer-oriented and price-competitive company. As these issues were critical for Monoprix to set up a rail connection, SNCF was chosen as operator. Concerning rail freight wagons, a special compromise was made. 25 wagons were awarded to the Monoprix group by the SNCF group. As such, capacity problems will not arise. As a last step, very progressive for an incumbent, penalties were written in the contract. If quality problems arise, compensations can be asked. (Samson, 2009; Peignard, 2007b Looking at the positive effects, the trail phase is now over. Monoprix uses the supply chain on a daily basis. An increase of the use of non-road modes is expected. As far as the rail connection between Combs-la-Ville/Lieusaint and Bercy is concerned, Samson (2009) even regrets to have chosen the smallest part of the Bercy located warehouse. Monoprix/Samada chose to rent 3700 m2 of the 10 000 m2 warehouse, which is now proven to be rather small.
The transhipment quay can be used for the full 200m length, as the company occupying the other part is not using rail transport. (Samson, 2009; Naaman, 2009; Rencontres de l'eco mobilité, 2009) 
TO CONCLUDE
To conclude, the concept of a smart logistics supply chain, used in the first part of this paper, was expanded in this paper. Since the Monoprix case proves to deliver positive results, the use of rail transport for city distribution purposes should be possible. Nevertheless, the context is of large importance. The current supply chains, now dominated by road transport, will have to be rethought and reorganized.
As discussed above, positive results coming out of the Monoprix test case highlight the most important variables why setting up a rail connection can work. From a society point of view, a reduction in vehicle kilometers can limit road congestion. The road network surrounding Paris is congested, and this concept is one of the solutions. Secondly, by lowering the greenhouse gas emissions, the supply chain is more sustainable. Also noise is taken into account as emission, which can increase the attractiveness of the city centers. From a logistics, company point of view, these reductions in emissions and congestion can lean the supply chain. Planning deliveries becomes more easy and efficient. As the diesel prices are likely to increase, the cost of transport per pallet will go up, if road transport will not be decreased.
The current cost-benefit balance for Monoprix is negative, expressed in Euros. But the increasing supply chain efficiency should be taken into account. Keeping in mind a possible road charging scheme in France (and Europe), increasing limitations to urban logistics, increasing fuel prices and increasing road congestion the concept can be profitable in the nearby future. Monoprix in this case is counting on the first mover advantage. By taking a leap to competitors, knowledge is created and set up problems are resolved.
In Europe, rail transport is hardly used in supply chains nowadays. The mode share of rail transport in Europe declined the last decades to less than 15%. The authors think that the results of this project, highlighting best practices, can change the thinking pattern of supply chain executives. In a European context, rail transport can be a solution to current road transport problems. In theory, this is proved. However, awareness of practical and organizational problems in the railway sector exists.
Further research is possible. As highlighted shortly, Procter and Gamble is using rail transport as a part of the supply chain. A reasonable amount of emissions was declined.
Further research can look at the broader context of shipping goods by rail. A link between the Procter and Gamble supply chain, using rail, and the Monoprix warehouses (connected to the rail network) can be made. As such, the increase in road congestion can be limited and sustainability of the total supply chain can be increased. Also quantifying this first introduction of rail freight in an urban logistics context is worthwhile considering.
As last, a comparison of American or Canadian short-lines and European short-distance rail transport can be made. Best practices of cooperation between shortlines and long distance operators are likely to be an example for European market organization problems.
